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Introduction

Water resources in Maine are found at the land surface, as streams, rivers, wetlands,
ponds, and lakes, and beneath the land surface as ground water in unconsolidated
surficial materials and in fractures in solid bedrock. Ground water is an invisible resource
of great importance to the people of the State. Approximately 90% of the rural
population in Maine obtains their water from wells, and ground water is a significant
source for municipal and industrial water supplies. The development and protection of
ground water resources is an important part of Maine’s economy, providing employment
for well drillers, consultants, water bottling companies, and related industries.
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Hydrologic Cycle

Maine Drinking Water Program

Subsurface water that fills the spaces between particles of rock and soil is called ground water. Ground
water is part of the hydrosphere, which includes all of the water of the oceans, rivers, lakes, lower
atmosphere, and subterranean environments. Ground water accounts for less than 1% of all the water in
the hydrosphere. As tiny as this amount might first appear, it is nearly seven times the amount of fresh
surface water available at any one time. There is a constant interchange of water throughout the
hydrosphere from sea water to atmospheric moisture to surface water to ground water. This interchange of
water is known as the hydrologic cycle, shown above. (diagram courtesy of Maine Drinking Water Program)
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Ground-water Spring
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Almost everyone knows of a local spring where you can go any time of the year to get a jug full of
cold, clear water. These springs are places where ground water flows to the surface. This flow is
one example of the motion of ground water in the hydrologic cycle. The photo above shows a
spring next to a logging road in Grafton. At this location the spring has been channeled through a
pipe for easier access.
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Sand and Gravel Aquifers

An aquifer is a water-bearing geologic formation capable of yielding a usable amount of
ground water to a well. There are two types of aquifers in Maine: surficial materials and
fractured bedrock. In unconsolidated surficial deposits the water fills the pore spaces
between the rock fragments that make up the deposits. Coarse-grained surficial
materials such as sand and gravel are capable of transmitting large quantities of ground
water and are generally the most productive ground water resources in the State.
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Sand and Gravel Aquifers
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Close-up view of highly permeable, coarse-grained sand and gravel. The interconnected spaces
between the particles of coarse-textured material such as this allow ground water to pass easily.
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An enlarged view comparing coarse sand to clay particles. Note that the area shown is below the
water table and that ground water completely fills the pore spaces between the sediment grains.
In an aquifer, the more pore space there is, the more water the aquifer can hold. This is called the
porosity of a deposit. Permeability refers to the ability of a surficial deposit to transmit water.
Permeability depends on the size of the spaces between the sediment grains. Coarse sand has
more space between grains than clay and therefore allows water to pass more easily. Permeablility
is an important characteristic since it determines whether ground water can actually be drawn into
a pumping well.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry

7

Maine’s Ground Water and Wells

Maine Geological Survey

Sand and Gravel Aquifers
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A generalized cross section showing typical types of unconsolidated deposits found in Maine. The
gravel-packed and driven wells located in sand and gravel in the diagram would have higher yields
than the well dug in till since ground water flows more easily through the coarser sand and gravel
than till. The water level in each well is the same as the level of the water table in the surrounding
sediments.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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The water table, the upper surface of ground-water saturated materials, is normally below ground.
However, in many gravel pit excavations, unsaturated gravel is removed to a depth that intersects
the water table. In this photo, the water table is evident where the water has pooled on the pit
floor.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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The Maine Geological Survey has a continuing program of sand and gravel aquifer mapping.
Aquifer boundaries are refined using single-channel seismic surveying.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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The results of sand and gravel aquifer mapping are published as maps. The portion of the map
above shows high-yield areas of sand and gravel aquifers (orange and yellow areas on the map).
Note the very high yield well (600 gallons per minute) in the orange area.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Bedrock Aquifers

An aquifer is a water-bearing geologic formation capable of yielding a usable amount of
ground water to a well. There are two types of aquifers in Maine: surficial materials and
fractured bedrock. Maine’s bedrock has been metamorphosed and recrystallized, and
the original porosity between mineral grains has been eliminated. In a bedrock aquifer,
ground water is stored in fractures in the rock, and areas with a large number of
fractures may contain significant amounts of water. Fractures are sufficiently abundant
to provide enough water for a single-family home most everywhere in Maine, and most
self-supplied domestic water supplies are wells drilled in bedrock.

Maine Geological Survey, Department of Agriculture, Conservation & Forestry

12

Maine’s Ground Water and Wells

Maine Geological Survey

Bedrock Aquifers

Maine Geological Survey

There is no water in bedrock. You can squeeze it all you want, but you'll never get water out of a
rock. So, if there is no water in bedrock, where does all the water in a bedrock well come from? It
comes from cracks and fractures in the rock. The photo above shows fractures in a bedrock
outcrop near Coos Canyon. Note the dark areas where water is seeping out of the fractures.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Groundwater seeping from a fracture in bedrock along Interstate 295, Falmouth. The groundwater
flowing out of this fracture has frozen to form large icicles.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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A generalized cross section showing typical types of aquifers found in Maine. The drilled well
extends downward until it intersects water-bearing fractures within the bedrock. Well yield is
dependent upon the number and water-bearing characteristics of these fractures. Note also how
the bedrock well casing (heavy black lines) seals the well from infiltration from ground water
within the unconsolidated materials.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Bedrock Aquifers

Approximately 90% of the rural population of
Maine obtains their water from wells. Most
new domestic wells are drilled into bedrock to
provide water for household use.
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After the well is drilled, casing is installed to seal the well from potential contaminants in the
unconsolidated overburden. After completion, all that is visible of the well is a short length of well
casing and its sanitary cover.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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The Survey's bedrock ground water resource program collects data from well drillers and publishes
a series of bedrock aquifer maps. The section of the map above shows bedrock well yield. Note the
large number of low yield wells.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Water Quality

Since many of Maine’s residents depend on ground water for domestic water supplies,
potential contamination is an important concern. Spills of hazardous chemicals at the
land surface have the potential to infiltrate downward into the ground water system.
Once these contaminants are in the ground water, they may take years, decades, or even
centuries to purge from the ground water flow system. Many homeowners are their
own worst enemies. Poorly sited or overloaded septic systems can contaminate private
wells with bacteria and nitrate. Homeowner use of pesticides, fertilizers, gasoline, and
heating oil all can contaminate private wells.

Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Ground water is a sensitive natural resource. Landfills, leaking fuel tanks, and accidental spills can
infiltrate downward through the surface soil and eventually contaminate ground water.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Other potential contaminants include agricultural pesticide spraying and infiltration of salt from
uncovered road salt piles.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Ground water contamination is not caused just by large polluters. Contamination can also be
caused by minor household spills of chemicals, gasoline, improperly located septic systems, and
other sources.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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In the diagram above, a plume (shown as a red area) of contamination originates at the source in
the sand and gravel deposit. This source could be a landfill, a leaking fuel storage tank, or an
accidental spill. As the contaminant seeps into the subsurface system and enters the aquifer, it
flows with the ground water. In the diagram, the plume contaminated the gravel-packed well as it
passed by. The driven well near the stream is not contaminated, but is at risk since the plume is
flowing in that direction. The dug well on the hillside, however, is not affected because it is
upgradient of the source, hence the contaminated ground water flows away from this well.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Water Quality

Once ground water is contaminated, it is very
difficult and expensive to correct. To design a
clean-up plan, monitoring wells are installed
under the direction of a hydrogeologist or other
specialist. These wells define the threedimensional extent of the affected area.
Sometimes it is possible to pump contaminants to
the surface using remediation wells within the
plume. Often the only solution for a homeowner
is to install filtering devices or to abandon the
well and find an alternative water supply.
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Water testing for domestic and public wells is provided by the Health and Environmental Testing
Laboratory of Maine Department of Health and Human Services.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Ground water is used for many purposes in Maine. As mentioned previously, over 90%
of rural Mainers obtain their water from wells. Many municipal water supplies are also
supplied by well fields. Water bottling companies, agricultural irrigation, and
snowmaking at ski resorts are also large users of Maine’s ground water.

Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Perhaps the most important use of ground water is as a public water supply - either private
or public well systems.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Bottled water from Maine is a large and growing industry. Bottling companies are
active in all regions of the state.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Irrigation of agricultural fields is another use of well water.

Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Photo courtesy of Sunday River

Water Use

Alpine skiing is an important part of Maine's winter tourism industry. Most ski areas supplement
natural snow with artificial snowmaking. Large volumes of water are necessary for this activity,
and many ski areas use ground water wells as one of their water sources. The photo above is of
snowmaking at Sunday River Ski Resort.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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